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Abstract
Previous experimental studies have shown that when a layer of
solid particles is explosively dispersed, the particles often develop a
non-uniform spatial distribution. The instabilities within the particle
bed and at the particle layer interface likely form on the timescale of
the shock propagation through the particles. The mesoscale perturba-
tions are manifested at later times in experiments by the formation of
coherent clusters of particles or jet-like particle structures, which are
aerodynamically stable. A number of different mechanisms likely con-
tribute to the jet formation including shock fracturing of the particle
bed and particle-particle interactions in the early stages of the dense
gas-particle flow. Aerodynamic wake effects at later times contribute
to maintaining the stability of the jets. The experiments shown in this
fluid dynamics video were carried out in either spherical or cylindrical
geometry and illustrate the formation of particle jets during the ex-
plosive dispersal process. The number of jet-like structures that are
generated during the dispersal of a dry powder bed is compared with
the number formed during the dispersal of the same volume of water.
The liquid dispersal generates a larger number of jets, but they frag-
ment and dissipate sooner. When the particle bed is saturated with
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water and explosively dispersed, the number of particle jets formed is
larger than both the dry powder and pure water charges. This effect is
particularly evident in cylindrical geometry where the number of jets
formed for a saturated particle bed is about an order of magnitude
larger than for a dry particle bed. Further experiments on jet forma-
tion with other particles in a conical geometry have been reported in
an earlier publication1. In this paper, it was found that the number
of particle jets that form tends to scale with a particle compaction
Reynolds number corresponding to the ratio of inertial to frictional
forces of the particle system.
1 Experimental Details
The experiments shown in the video were carried out in two different ge-
ometries. The casings for the spherical charges were prepared by removing
the filament from thin-walled globe light bulbs with a diameter of about
12.5 cm and a volume about 1 liter. The particles were dispersed with a
centrally located spherical booster charge of 28 g of C4 explosive contained
within a plastic sphere and initiated with a detonator. The charge with
the dry glass beads contained 1,332 g of 120 µm spherical glass beads (size
10 ballotini impact spheres from Potters Industries). The charge with pure
water contained 902 g of water whereas the charge with the wet particle bed
contained 1,482 g of the same glass spheres saturated with 348 g of water.
The cylindrical charges consisted of a 10-cm dia glass cylinder (30 cm long)
filled with particles and with a central detonating cord (80 g PETN/m)
running the length of the cylinder. A 2-cm wide section of size 10 glass
beads was surrounded by two 14-cm wide layers of 200 µm steel beads for
confinement. All of the experiments were visualized with a Photron SA5
high-speed video camera operating typically at 10,000 fr/s. The cylindrical
tests were viewed from the end with the line of sight to the camera parallel
to the cylinder axis. A layer of shaving foam was placed on the end of the
charge to eliminate the flash from the detonating cord. Expansion of the
shaving cream is also visible on the high-speed videos.
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